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© The invention provides a transponder system for 
the wireless transmission of data logged in a vehicle 
to an interrogating station. A battery powered tran- 
sponder (10) is installed in the vehicle, which pos- 
sesses a memory (50) for the logged data and for 
the identifying code (ID) assigned to the vehicle. In 
response to an interrogating pulse from the inter- 
rogating device (18) at the base station the battery 
powered transponder (10) transmits the identifying 
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code (ID) and the data to the interrogating device 
(18) for the reception and processing thereof. Fur- 
thermore at a position in vicinity of the battery 
powered transponder (10) a battery-less transponder 
(24) is accommodated in the vehicle, in which at 
least one identifying code (ID) assigned to the ve- 
hicle is stored, and which in response to the recep- 
tion of the interrogating pulse transmits at least this 
identifying code (ID) to the interrogating device (18). 
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The invention relates to a transponder system 
for the wireless transmission of data logged in a 
vehicle to an interrogation station, comprising a 
battery powered transponder installed in the ve- 
hicle and having a memory for the logged data and 
an identifying code allotted to the vehicle, the bat- 
tery powered transponder being adapted, in re- 
sponse to an interrogating pulse transmitted by an 
interrogating device at the base station, to transmit, 
to the interrogating device, the identifying code and 
the data for the reception and processing thereof. 

In vehicles, such as for instance trucks, tran- 
sponder systems are employed which are able to 
store vehicle-relevant data and when required 
transmit the same wireless ly to a base station. 
Such stored data may for example relate to the 
respective route used and the idle times of the 
vehicle or it may be a question of data entered by 
the driver using a keyboard and consisting, for 
example, of details relating to the quantity of fuel 
supplied, details concerning the destination and the 
load on the truck. At the home depot the data 
stored in the transponder can be recalled wire- 
lessly with the aid of an interrogating device, the 
latter transmitting an interrogation pulse, which 
causes the return transmission of the stored data. 
In order to render possible allocation of the data to 
the vehicle, the transponder also contains a stored 
identifying code, which is unequivocally associated 
with the vehicle. 

The fact that the identifying code of the re- 
spective vehicle is stored in the transponder may 
be employed for other purposes than the associ- 
ation of the transmitted data with the respective 
vehicle. The identifying code transmitted with the 
data might for example be employed for checking 
the access right so that for instance it would be 
possible to ensure that only authorized vehicles 
would be allowed to enter a company area. Fur- 
thermore it would be possible to ensure that only 
authorized vehicles could receive fuel at a com- 
pany fuel station. In this case the interrogation 
device would, after receiving and checking the 
identifying code, transfer an access authorization to 
a control unit, which would then be able to perform 
the required function (for example, opening of a 
gate or enablement of a fuel pump). 

The transponder installed in the vehicle is nor- 
mally supplied with power from the vehicle's bat- 
tery. This means that its identifying code and the 
data stored in the transponder is not able to be 
recalled if the vehicle's battery is run down or the 
supply of power is interrupted by other effects. 
More specifically, the particularly important trans- 
mission of the identifying code will then not be 
possible. 

With the aid of the invention a transponder 
system of the type initially mentioned is to be so 



improved that even on failure of the power supply it 
may be interrogated, at least to recall the identify- 
ing code therefrom. 

In accordance with the invention this object is 

5 achieved by a battery-less transponder installed in 
the vicinity of the battery powered transponder, in 
which battery-less transponder at least an identify- 
ing code also specific to the vehicle is stored, said 
battery-less transponder being adapted to transmit 

10 to the interrogating device at least this identifying 
code in response to receiving the interrogating 
pulse. 

Owing to the addition of the battery-less tran- 
sponder, in which an identifying code specific to 

75 the vehicle is additionally stored as in the battery 
powered transponder, it is possible to recall the 
identifying code even if the power supply of the 
battery powered transponder has failed so that the 
vehicle may be identified in this case as well. 

20 Preferably the identifying codes stored in the 

two transponders are the same. 

In accordance with a further advantageous de- 
velopment of the invention the battery powered 
transponder is so controlled that it partly or com- 

25 pletely transmits the data stored in its memory at 
regular time intervals, the battery-less transponder 
comprises a data memory into which it places the 
data transmitted by the battery powered transpon- 
der and the battery-less transponder transmits the 

30 data stored in it in addition to the identifying code. 

In this further development of the invention the 
battery-less transponder contains in addition to the 
identifying code at least a part of the data logged 
in the battery powered transponder so that in addi- 

35 tion to the identifying code it is furthermore possi- 
ble to transmit such data to the interrogating device 
following failure of the battery powered transpon- 
der. 

The invention will now be explained with refer- 
40 ence to the drawing by way of example only. 

Figure 1 is a diagrammatic block circuit dia- 
gram of the transponder system in 
accordance with the invention. 
Figure 2 is a more detailed circuit diagram 
45 of the battery powered transponder 

and of the battery-less transponder 
associated with it. 
The transponder system depicted in figure 1 
comprises a battery powered transponder 10, 
so which is accommodated in a truck and via a termi- 
nal 12 is supplied with the battery power of the 
truck. The battery powered transponder 10 has a 
plurality of inputs 14, which are connected with 
sensors (not illustrated) so that vehicle-specific 
55 data may be detected in the truck and logged in 
the transponder. One function of the battery power- 
ed transponder may for example be that of an 
electronic speedograph or recording speedometer, 
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one of the sensors in this case being connected 
with the speedometer of the truck so that data in 
relation to the respective travel parameters of the 
truck may be recorded. Furthermore it is possible 
for other data to be fed to the transponder 10 
through the inputs 14 and logged in the transpon- 
der 10, such data being for example data in rela- 
tion to destinations, the loads carried and the like. 
Input of such data is by the driver using a key- 
board. 

The battery powered transponder 10 contains 
its own memory 16 in which an identifying code ID 
is stored which is unequivocally associated with or 
allotted to the transponder 10 and the vehicle as 
well, which is fitted with the transponder 1 0. 

The data, which are stored in the transponder 
10, may be recalled with the aid of an interrogating 
device 18 from the transponder 10 and transmitted 
to a data processing system 20. If appropriate it is 
possible for the data to be also processed in a 
control unit 22 in order to perform necessary con- 
trol functions in a fashion dependent on the re- 
called data. The interrogating device 18 can be 
located, for instance, in the base depot of the truck 
so that every time the truck with the transponder 
10 returns to the base depot the data which have 
been logged in the meantime can be recalled and 
processed in the data processing system 20. 

In order to cause transmission of the data 
logged in the battery powered transponder 10 the 
interrogating device 18 transmits an RF interrogat- 
ing pulse via the antenna A18 marked as a coil. 
This RF interrogating pulse is transmitted using the 
antenna A10 marked as a coil from the battery 
powered transponder 10 and received via the an- 
tenna A24, also illustrated in form of a coil, by the 
battery-less transponder 24. In the battery-less 
transponder 24 the interrogation pulse causes 
transmission of the identifying code ID and in the 
battery powered transponder 10 the RF interroga- 
tion pulse causes both the transmission of the 
identifying code ID and also the data logged in this 
transponder. 

In order for the recalled data to be able to be 
unequivocally associated with the respective truck, 
the interrogating device 18 receives, together with 
the recalled data, furthermore the identifying code 
stored in the memory part 16 specifically provided 
therefor, from the battery powered transponder 10. 
This identifying code is transmitted together with 
the data to the data processing system 20 so that it 
is always possible to establish an unequivocal con- 
nection between the data and the respective truck. 
The identifying code ID may however be employed 
for other purposes. For instance it is possible for 
the control unit 22 to be installed in a fuel station at 
the base depot of the truck and it may be so 
designed that it only permits filling the tank of the 



truck in question after it has received the respec- 
tive identifying code via the interrogating device 1 8. 
For instance it would be possible to arrange for the 
control unit 22 to only enable the filling of 1 00 liters 

5 of fuel after receiving a certain identifying code, 
whereas in the case of other identifying codes it 
would permit the supply of larger or smaller quan- 
tities of fuel. Simultaneously because the identify- 
ing code and therefore the respective vehicle is 

w known, it would be feasible to make a detailed 
record of the quantities of fuel and the truck receiv- 
ing them. 

A further possibility of using the identifying 
code in connection with the control unit 22 might 

75 be such that the control unit 22 would have an 
associated gate, which is arranged at the entry to a 
warehouse for the goods to be transported. By 
processing the identifying code it would be possi- 
ble to ensure that only trucks with certain identify- 

20 ing codes would be allowed to enter certain re- 
stricted areas through the gate. 

From the above description it will be clear that 
an important point in connection with the use of a 
battery powered transponder 10 is that together 

25 with the data logged therein it is furthermore possi- 
ble for the identifying code ID stored in the part 16 
to be transmitted to the interrogating device 18. 
Without receiving the identifying code in the inter- 
rogating device 18 the unequivocal association be- 

30 tween the respective truck and the data would be 
lost. If the possibilities of the control unit 22 are 
taken advantage of, it is not possible to perform the 
desired functions in the absence of the identifying 
code ID. If the power supply in the truck, in which 

35 the battery powered transponder 10 is installed, 
should fail, it would not be possible to recall the 
identifying code ID so that the desired control 
functions could not be performed either. Naturally it 
would not be possible in such a case to perform 

40 any data transmission between the battery powered 
transponder 10 and the interrogating device 18. 

In order to overcome these difficulties an addi- 
tional transponder 24 is installed in the truck, which 
is however so designed that it may operate without 

45 any power supply. In this battery-less transponder 
24 the same identifying code ID is stored in a 
specific storage part 26 thereof. However, it would 
be feasible as well to store a different identifying 
code in this transponder 24, which code would 

so however have to be clearly associated with the 
vehicle. This battery-less transponder may be as 
described and depicted in the European patent 
application EP-A-0 301 127. The detailed structure 
of the interrogating device 1 8 may also be as in the 

55 said European patent application. 

The particular feature of the battery-less tran- 
sponder 24 is that it does not have its own energy 
supply and in fact the energy necessary for it to 
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transmit the identifying code ID is produced from 
the RF interrogating pulse, which is always trans- 
mitted by the interrogating device 18, when it is to 
interrogate a transponder. As described in said 
European patent application the battery-less tran- 
sponder 24 always transmits the identifying code 
ID stored in it, when it detects the end of the RF 
interrogating pulse, transmitted by the interrogating 
device 18 and when the charge voltage produced 
by rectification of the received RF interrogating 
pulse at a capacitor has achieved a sufficiently 
high value. 

In the transponder system depicted in figure 1 
the interrogating device 18 consequently receives 
the identifying code ID twice over, namely firstly 
from the battery-less transponder 24 and then from 
the battery powered transponder 10. This double 
reception leads to enhanced reliability for the rec- 
ognition of the vehicle, in which the transponder 
system is installed. Furthermore an identifying 
code ID will even be received if the power supply 
in the respective vehicle has failed or has dropped 
to such a low level that the battery powered tran- 
sponder 10 no longer operates satisfactorily. Ac- 
cordingly it is always possible to perform control 
functions which are a precondition to receiving the 
identifying code ID. For instance it would always be 
possible for a vehicle to receive fuel at a fuel 
station, which is under the control of the control 
unit 22 as described above, even if the battery 
powered transponder 10 has failed. 

The transmission operation of the battery 
powered transponder 10 does however have to be 
delayed for a certain period of time in order for it to 
be possible for the interrogating device 18 to firstly 
receive the identifying code ID of the battery-less 
transponder 24 prior to its receiving the information 
transmitted by the battery-less transponder 10. 

The cooperation of the interrogating device 18 
with the battery-less transponder 24 is described in 
detail in the European patent application EP-A-0 
301 127. 

In accordance with a further embodiment of the 
invention the battery-less transponder may possess 
a data memory 27, in which all or only a part of the 
data stored in the battery powered transponder 10 
may be stored. The transmission of the data may 
then take place wirelessly at regular intervals of 
time by transmission of the data by the battery 
powered transponder 10 in such regular intervals 
as if it were being interrogated by an interrogation 
device 18. The data transmitted via the antenna 
A10 are in this case received by the antenna A24 
of the battery-less transponder and stored in the 
storage means thereof. This arrangement offers the 
advantage that following failure of the battery 
powered transponder 1 0 the interrogation device 1 8 
not only recalls the identifying code ID of the 



respective vehicle but furthermore data may be 
received which are stored in the battery-less tran- 
sponder 24. This constitutes a distinct improve- 
ment as regards reliability preventing loss of the 
5 data stored in the battery powered transponder 10. 

An example for the design of the battery 
powered transponder 10 is illustrated in figure 2. 

The block circuit diagram depicted in figure 2 
of the battery powered transponder 10 is only 
w provided as one possible example of such a tran- 
sponder. 

The transponder 10 depicted in figure 2 com- 
prises an oscillator 32 controlled by a quartz 30 for 
the production of the operating frequency. The 

75 input signal of the oscillator 32 with the frequency 
f1 is supplied via a controlled switch 34, a fre- 
quency divider 36 with a controlled division ratio, a 
band filter 38, an amplifier 40, a further amplifier 42 
and a further filter 44 to the antenna coil A10. 

20 The operation of the transponder 10 is con- 
trolled by a control unit 46, which for its part is 
under the control of a clock 48 and supplies signals 
at its outputs, which control the course of operation 
of the transponder 10. The memory 16 for the 

25 identifying code ID is also connected with the con- 
trol unit 46 so that such code may be transmitted 
together with data stored in a data memory 50 by 
the transponder 10. The input of data into the data 
memory 50 is performed via an input 52 which is 

30 representative for the inputs 14 of figure 1, such 
input 52 being connected with external sensors. 
The data contained in the data memory 50 are 
supplied via a modulator 54 to the frequency di- 
vider 36 so that FSK modulation, dependent on the 

as data, is achieved by data-controlled switching of 
the division ratio of the frequency divider 36. 

The reception of an interrogating pulse, which 
is transmitted by the interrogating device 18 via its 
antenna A18 and is received by the antenna A10 is 

40 detected with the aid of a circuit part 56, which 
taps the received interrogating pulse at the filter 44 
and via an amplifier 58, a rectifier 60 and an pulse 
shaper 62 supplies it to the control unit. 

The components of the transponder 10 de- 

45 picted in figure 2 are supplied with power by the 
battery of the vehicle, in which the transponder 10 
is installed. The respective supply lines are omitted 
from figure 2 In order to make the drawing more 
straightforward. 

so The manner of operation of the transponder 10 
in connection with the interrogating device 18 and 
the battery-less transponder 24 is as follows: 

Firstly let it be assumed that the transponder 
10 is installed in a vehicle, which is equipped with 

55 sensors whose output signals are to be logged or 
stored in the data memory 50. Such logging of the 
vehicle-relevant data is performed in a customary 
fashion so that no more detailed description thereof 
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is required here. As soon as the transponder 10 
receives an RF interrogating pulse (transmitted by 
the interrogating device 18) at its antenna A10, 
such pulse will pass through the filter 44, the 
amplifier 58, the rectifier 60 and the pulse shaper 
62 to the control unit 46. Here it will initiate a timed 
sequence of events in succession, because the 
control unit 46 will send control signals in se- 
quence and in the fashion now to be described in 
the following, to the components of the transponder 
10. The clock 48 will in this respect supply the 
basic timing signal, with which the provision of 
control signals by the control unit 46 takes place. 

Immediately following the reception of the pro- 
cessed RF control pulse at the input 64 of the 
control unit 46 the latter will set a delay time 
period, in which initially no activity will be caused 
to take place. In this delay time period the battery- 
less transponder 24 will have an opportunity, after 
the termination of the interrogating pulse, also re- 
ceived via its antenna A24, to transmit the identify- 
ing code stored by it. Since the battery-less tran- 
sponder 24 transmits with a relatively power, a 
premature start of transmission of the more pow- 
erful transponder 10 would render impossible re- 
ception of the identifying code transmitted by the 
battery-less transponder 24. 

After the delay period has run to an end, the 
control unit 46 will supply a pulse at its output 66 
which causes the turning off of the switch 34. As a 
result the RF signals of the oscillator 32 arrived at 
the controlled frequency divider 36, which in this 
stage is operating with a basic dividing ratio. This 
basic dividing ratio is due to the fact that the 
frequency f1 of the oscillator 32 is divided by the 
division factor of n1 . 

Following this at its output 74 the control unit 
46 supplies a control signal to the memory 16 for 
the identifying code ID so that the latter is caused 
to apply such code via the control unit 46 to a 
modulator 54, which modifies the dividing ratio of 
the controlled frequency divider 36 in a fashion 
dependent on the data between two values. In this 
respect there may be a provision for a data value 
of 0 in the identifying code to cause the modulator 
54 to set the division ratio of fl/n1 at the frequency 
divider 36, whereas a bit with the value of 1 will 
lead to setting to another division ratio with the 
value of f1/n2. 

This means that, dependent on the data value 
of the individual bits of the identifying code the 
frequency at the output of the frequency divider 36 
will have the value of F1 = f1/n1 or F2 = f1/n2. 
The signals transmitted from the antenna A10 will 
consequently have FSK modulation. 

Once the identifying code ID has been com- 
pletely transmitted, the control unit 46 will, at its 
output 76, supply a signal, which so sets the switch 



70 that the data memory 50 will receive shift sig- 
nals via the frequency divider 68, such signals 
causing the data stored in the data memory 50 to 
be applied, via the modulator 54, to the controlled 

5 frequency divider 36. The data arriving at the fre- 
quency divider 36 will then, by switching the di- 
vision ratio of the frequency divider 36, be respon- 
sible for the production of the same FSK modula- 
tion of the signals transmitted from the antenna 

to A10 as the previously applied identifying code ID. 

If no data are transmitted, and the data mem- 
ory 50, via the input 53, receives data from a 
sensor, the switch 70 will assume its other position 
of switching, in which it receives the clock signals 

is at the data store 50 coming from an input 51, 
which signals are only required in storing operation 
of the data memory 50. 

The interrogating device 18 is consequently 
able to receive in sequence the identifying code 

20 from the battery-less transponder 24, then the iden- 
tifying code from the battery powered transponder 
10 and the data following the same from the data 
memory 50. 

If the battery-less transponder 24 is so de- 

25 signed that it possesses a data memory, it is 
possible for the control unit 46 to be caused by the 
clock 48 to transmit, at regular intervals in time, the 
data signals stored in the data memory 50, com- 
pletely or in part, in such a manner via the antenna 

30 A10 as if the interrogating device 18 had transmit- 
ted an interrogating pulse. Owing to the proximity 
in space of the battery powered transponder 10 
and the battery-less transponder 24 it is possible 
for the data thus to be taken over in the memory of 

35 the battery-less transponder 24 so that following 
any failure of the power supply of the battery 
powered transponder 10 the interrogating device 
18 would be able to receive the data from the 
battery-less transponder 24. 

40 In order to ensure that the battery powered 

transponder 10 is able to cooperate with the bat- 
tery-less transponder 24, it is necessary for the 
oscillator 32and the frequency divider 36 to be so 
dimensionedThe same frequencies are transmitted 

45 by the antenna A10 of the battery powered tran- 
sponder 10 as those with which the battery-less 
transponder 24 as described in the said already 
mentioned European patent application, operates. 
As an example let it be assumed that the input 

so frequency f1 of the oscillator 32 amounts to 1.61. 
MHz. The frequency divider 36 is so set that it is 
able to divide its input frequency by n1 equal to 12 
or n2 equal to 13. The two frequencies, between 
which the signal, transmitted from the antenna A10, 

55 switches owing to the FSK modulation, thus 
amounts to 134.2 kHz and 123.8 kHz. The fre- 
quency divider 68 is so set that the shift rate with 
which the data from the data memory 50 are shift- 
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ed to the modulator 54 switches between the fre- 
quencies of 8.38 kHz and 7.73 kHz. It is in this 
manner that the system ensures that the shift rate 
is changed in a fashion dependent on the data and 
while taking into account the respective associated 
FSK frequency. 

In order to ensure that the interrogating device 
18 is able to completely receive the identifying 
code ID from the battery-less transponder 24 prior 
to start of the transmission of the same code and 
the following data by the battery powered transpon- 
der 10, the control unit 46 produces a delay time 
(t) of 150 ms. between the reception of the RF 
interrogating pulse and the start of transmission at 
the already mentioned frequency values. 



4. The transponder system as defined in claim 1 . 
claim 2 or claim 3, characterized in that a 
control unit (22) is provided at the base station, 
such control unit only enabling the control 
5 functions when the interrogating device (18) 

has, in response to the transmission of the 
interrogating pulse, received the identifying 
code (ID) and has determined same to be 
valid. 

10 
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Claims 



1. A transponder system for the wireless trans- 
mission of data logged in a vehicle to an 20 
interrogation station, comprising a battery 
powered transponder (10) installed in the ve- 
hicle and having a memory (50) for the logged 
data and an identifying code (ID) allotted to the 
vehicle, the battery powered transponder (10) 25 
being adapted, in response to an interrogating 
pulse transmitted by an interrogating device 

(18) at the base station, to transmit, to the 
interrogating device (18), the identifying code 
and the data for the reception and processing 30 
thereof, characterized in that a battery-less 
transponder (24) is installed in the vicinity of 
the battery powered transponder (10), in which 
battery-less transponder at least an identifying 
code (ID) also specific to the vehicle is stored, 35 
said battery-less transponder being adapted to 
transmit to the interrogating device (18) at least 
this identifying code (ID) in response to receiv- 
ing the interrogating pulse. 

40 

2. The transponder system as defined in claim 1 , 
characterized in that the identifying code (ID) 
stored in the battery-less transponder (24) is 
the same as the identifying code (ID) stored in 

the battery powered transponder (10). 45 



3. The transponder system as defined in claim 1 
or in claim 2, characterized in the battery 
powered transponder (10) is so driven that it 
transmits the data comprised in its memory 50 
(50) completely or in part at regular intervals of 
time, that the battery-less transponder (24) 
contains a data memory (27), in which it ac- 
cepts the data transmitted by the battery 
powered transponder (10) and that the battery- 55 
less transponder (24), together with the iden- 
tifying code (ID) also transmits the data stored 
tn it. 
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